The problem of anisotropic percolation has been a subject of many investigations. Anisotropy can be induced by various factors. The percolation of systems with anisotropy due to the anisotropy of properties '-3 or of single-component regions as well as due to the orientational dependence of connectivity rules738 has been studied theoretically and experimentally.
In our recent research on stochastic damage evolution in laminate^,^-'^ another type of anisotropy in random systems was perceived; the one due to a spatial inhomogeneity of the probability of crack formation in plies. In general, there are several types of cracks in each ply interacting with each other. The probability of crack formation depends on the orientation of the ply in a laminate and the applied load. For layups with alternate ply orientation, simple periodic probability distribution is observed. As a first approximation, assume that microcracks of different types are similar for percolation analysis. The problem of crack formation, accumulation and propagation through the thickness of a laminate can be considered as an anisotropic site percolation in two dimensions with the probability of crack formation in plies equal to the sum of probabilities of damages of different types. In developing statistical models for damage in solids,13 cluster statistics are of primary importance, especially size, shape, and orientation statistics. However, it is necessary to study the critical behavior of the systemI4,l5 before investigating the cluster properties. This paper presents an analysis of the effects of inhomogeneity on the percolation threshold and correlation-length exponent in two dimensions using Monte Carlo simulations and the finite-size scaling technique.
A model consisting of a simple square lattice of side b containing rows with alternating probabilities of occupancy of sites p and p 2 is studied. The average probability of occupancy of a site on the lattice is p = ( p , +p2 )/2. The inhomogeneity parameter is c = p , /p,. Due to the symmetry of the problem we can arbitrarily choose p , I p 2 , then c E [0, 1 1. Let us define pH as a probability p at percolation in the horizontal direction (along the rows), and p, as a probability at percolation in the vertical direction. It is clear that for c f 1, the system exhibits anisotropic percolation on finite lattices, but percolation thresholds pH, p, approach an isotropic limit (p, ( c ) when the lattice size increases.
For any finite lattice, percolation thresholds p , , pH are random and their distributions L (c, b :p, ) and L (c, b :pH ) are narrower for larger lattices. These distributions are expected to be roughly Gaussian. According to finite-size scaling consideration^,'^^'^ both mean ( p ) and deviation
of distributions for all c's scale for sufficiently large b as Unlike homogeneous percolation where the maximum probability p on a lattice is equal to 1 and the percolation threshold can always be achieved by increasing p, in the case of inhomogeneous percolation, maximum p is ( l + c ) / 2 . At this probability p , = l and p l = c 5 1 . Hence, for a finite lattice there exists a nonzero probability of the absence of the percolation path in the vertical direction (across the rows). This probability is higher for smaller lattice sizes and lower c's (higher inhomogeneity levels). The probability of the existence of a percolation path in the V direction at maximum p = ( 1 + c ) /2 is given by Numerical analysis of distributions L (c, b :p ) shows that when pvo is sufficiently lower than 1, they become TABLE 11. Summary for correlation-length exponents and percolation thresholds at various inhomogeneity levels.
considerably non-Gaussian (one sided). It is clear that larger lattice sizes are required for smaller inhomogeneity parameters. The smallest inhomogeneity parameter used for numerical simulation is 0.1. A minimum lattice size to be employed in calculations is determined from (3) Table I for future reference. Figure 1 shows dependences of ( P ) on b-I/". Error bars for threshold means estimated by A(p ) = u / d N do not exceed data point size in Fig. 1 . ~i h e s represent linear least-square fits for larger lattices. It is seen that linear approximations for percolation threshold in two directions tend toward one limit for each value of c examined. Their intersection with the ordinate axis gives a "true" value of p, for given c.
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